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the machinery and elements is a little less than 250 kilogrammes. 
The real effect on the air can only be found by experiments in 
the air, but according to measurements taken with a dynamo¬ 
meter of the horizontal tendency to motion, it is about the same 
as in the experiment tried by Dupuy de Lome. The motive 
power of Dupuy de Lome having been obtained with eight men 
working his large screw, whose diameter was 9 metres, it may 
he inferred that the results in the present case will be more 
advantageous in the 1 atio of two and a half to one . These 
results are not very powerful when compared with the immense 
power of aerial currents. But MM. Tissandier have no intention 
of directing their balloon against strong winds. Their object is 
to organise an apparatus with which rational experiments may be 
made in the air, and they have taken advantage of the most 
recent improvements of science. If their elongated balloon 
answer their wishes, a real advance will be registered in the 
history of aeronautics. 


Excavations are being carried out on Blaekheath for the 
purpose of exposing the “deneholes” which have puzzled 
geologists and arch geologists, and of which we gave some 
account in voL xxiii, p. 365. 

In 1884 a general Italian exhibition will be opened at Turin. 
Among the exhibits will be works in mathematics, physics, and 
general chemistry. 

The “Treatise on' Marine Surveying,” reviewed in last 
week’s Nature, is published by Messrs. Macmillan and Co., 
and not by Mr. Murray. 


The additions to the Zoological Society’s Gardens during the 
past week include a Mona Monkey {Cer copith ecus mona $ } from 
West Africa, presented by Mr. J. N. Flatau; a Crested Porcu¬ 
pine (Ilystrix c^istatus) from West Africa, presented by Mr. 
Joseph J. Doke ; two Pileated Jays (Cyanocoiax pileatus ) from 
La Plata, presented by Capt. Gamble; two Grey-breasted 
Parrakeets {Bolborhynchus monachus) from the Argentine Re¬ 
public, presented by Mr. Tomas Peacock ; an European Tree 
Frog {Hyla arborea ), European, presented by Mrs. M. B. 
Manuel; a Malbrouck Monkey (Cercopithecus cynosurus 6 ) from 
East Africa, a Macaque Monkey {Macacus cynomolgus $ ) from 
India, deposited ; a Water Chevrotain (Hyomoschus aquaiicus) i 
born in the Gardens. 
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where R is the earth’s radiui-veeto.-, and S the longitude of the 
sun. S Cancri will be at a minimum about the following 
times : —February 2, at 9b. 40m. ; February 21, at 8h. 55m. ; 
and March 12, at Six. 2 n. A mini own of U Cephei occurs on 
February 5, about 13V1. 26m. x Cygni is at minimum on March 
17. This year’s maximum of Mira Ceti is not observable. 
According to the observations of Mr. Knott in 1881 and 1SS2, a 
maximum of T Cephei, when the star is ab iut 6'5m., maybe 
expected towards February 17 ; the position of this variable for 
1880 is in R.A. 2lh. 7m. 57s , Deck +68° o ,- i ; it is No. 3731 
in Felorenko’s catalogue from Lalande. 


Reported Discovery of a Comet.— A Reuter’s telegram 
from Puebla, Mexico, January 23, states that a comet had been 
discovered there near the planet Jupiter, of which no further 
account has been received at the time we write, nor has a some¬ 


what hurried examination of the vicinity between clouds revealed 
anything brighter or more cometary in aspect than our very old 
friend, the first nebula of Messier’s catalogue near £ Tauri, 
which has proved “ a mare’s nest ” for more than one incipient 
comet-hunter. Jupiter was close at hand on January 22, but 
there was a full moon on that date, which hardly favours the 
suggested explanation. Messier 1, it may be remembered, led 
to more than a single false alarm when observers were on the 
look out for Halley’s comet in 1835. 

The next Return of D’Arrest’s Comet. —At the sitting 
of the Paris Academy of Sciences on January 22, M. Leveau 
communicated elements of the orbit of D’Arrest’s comet of short 
period, for the approaching return to perihelion. He states 
that on account of the great perturbations suffered by the comet 
from its pa-sage near Jupiter during the period 1859-1S63 (in 
April, 1861, it passed within o’36 of the earth’s mean distance 
from the planet), and the want of observations at its third 
appearance in 1864, it has not been possible to combine in the 
same system of elements the observations made in 1851 and 
1857 with those of 1870 and 1877. He has consequently been 
obliged to determine the osculating orbit in 1883, from the 
elements which be t represent the observations of 1870 and 
1877 alone. The following are the elements of the comet’s 
orbit for 1883, June i2'o, M.T. at Paris :— 

O / // 

Mean anomaly . ... 328 13 20*3 

Longitude of perihelion . 319 11 10'S ) Mean 

,, ascending node ... 146 7 2i‘0> equinox 

Inclination. 15 41 47*1 } 1880*0 

Angle of eccentricity . 38 46 33*4 

Mean daily sidereal motion ... 530”'65245 

It is M. Leveau’s intention to prepare and circulate among 
astronomers an ephemeris for what appears to he the most likely 
period during which to obtain observations, or from April 23 to 
November 25 in the present year, bat from the comet’s great 
distance or unfavourable position it is probable that only the 
largest telescopes wi 1 command it. By the above elements the 
comet will not arrive at perihelion until 1884, January 13*5765 
Greenwich M.T. 

Meridian observations of Nebula. —Dr. Engelmann 
publishes the positions of about 120 nebulse, determined with 
the 6-inch meridian circle of the Leipsic Observatory, and re¬ 
duced to the beginning of the year 1870, with the mean epoch 
of observation and the annual precessions, thus aiding by meri¬ 
dian observations the extension of our knowledge of accurate 
places of these bodies, which has engaged the attention of 
d’Arrest, Vogel, Schonfeld, Schultz, and others, with equatorial 
instruments. Valuable material is thus being collected for the 
investigation of proper motion amongst the nebulae, which for 
want of reliable positions in past times, is not practicable at 
present, except perhaps in a fe w isolated cases. 

Erratum. —In last week’s “Astronomical Column,” p, 300, 
lines seven and six from bottom, for Washington read Wash¬ 
burn. 


PHYSICAL NOTES 

A DOUBLE-ACTION mercury air-pump, invented by Signor 
Serravalle, who was awarded a gold medal for it at a recent 
exhibition in Messina, i$ described in the Rivista Scientifico- 
Industriale (Nos. 21-22). By a simple mechanical method 
two similar vessels are raised and lowered alternately with each 
other on opposite sides of a vertical support. A long caoutchouc 
tube connecting their bottoms lets mercury pass from one to the 
other. Each has at top a three-way cock ; one port of which in 
a certain position leads into a small open vessel to receive any 
excess of mercury, and another is connected by means of a 
caoutchouc tube with a spherical piece fixed laterally about the 
middle of the vertical support. This piece has three passages, 
communicating together; two of them are opposite each other, 
and lead into the tubes from the mercury vessels; the other is 
connected by tubing to the vessel to be exhausted of air. The 
three-way cocks at the tops of the vessels are mechanically shifted 
at the top and bottom of their course by means of a toothed 
sector and rack in the one case, and a pin and projecting piece 
in the other. 

To observe directly the action of gravity on gases, M. 
Kraievitsch, of the Russian Chemical Society (Jour.de P/tys., 
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December, 1882), sets up two baro-manometers, one on the (low) 
ground, the other at the top of a high building, or of a hill. 
The manometric branches are connected by means of a long 
metallic tube. On rarefying the air in the tube through an 
adjutage adapted near one of the manometers, the rarefaction is 
propagated towards the other, but owing to gravity, the lower 
one always shows a grea f er pressure than the other. By varying 
the conditions, the hypsometric formula may be established 
directly. To ascertain whether gases have or have not a limit 
of ela>ticity, two baro-manometers are placed below and con¬ 
nected by separate tubes with the one above. On rarefying 
through a tube near one of the lower manometers, a limit is 
reached at which gravity prevents the air of the latter manometer 
from rising, and it remains stationary while the other continues 
to fall, if the limit of elasticity exist. The author was fitting up 
his apparatus f_>r these experiments on a very high old building 
at St. Petersburg. 

In another paper to the same Society {foe, cit.), M. Piltschikoff 
describes an arrangement for measuring the refractive index of 
liquids of which one has but small quantities. A hollow lens is 
filled with the liquid, and with the aid of a graduated scale and 
a microscope, one measures exactly the focal distance of a mono¬ 
chromatic flame placed at a given distance from the lens. The 
author gives a simple formula for calculating the index of the 
liquid, when the constants of the apparatus have been determined 
once for all. In one set of experiments the index of glycerine 
was found = 1*47298, with a probable error estimated at 
± 0*00001. 

In the common practice of referring the electromotive force of 
galvanic combinations to the Daniell element as unit, some diffi¬ 
culty and confusion have arisen from differences in the construc¬ 
tion of that element by different physicists. In a recent investi¬ 
gation of this matter ( Wied, Ann., 13, 1882), Herr Kittler 
gives the name of “normal element” to a combination, which 
is as follows :—Amalgamated, chemically pure zinc, in dilute 
sulphuric acid of specific gravity 1*075 at *8° C.; and chemically 
pure copper in concentrated copper sulphate solution of specific 
gravity 1 190 to 1*200 He finds that the electromotive force of 
the Daniell element (Zn, H 2 S 0 4 , CuS 0 4 , Cu) increases with 
percentage proportion of the acid to a maximum occurring at 
the same place, whether the copper sulphate solution be concen¬ 
trated or dilute, viz. with 25 to 30 per cent, of the acid ; with 
further hydration of the acid there is decrease. The increase is 
greater, ho \ever, the more dilute the CuS 0 4 solution used, and 
greatest with pure water. It is further found that, if very weak 
acids are used, there is decrease of the electromotive force with 
dilution of the copper-sulphate solution. Accordingly, there is 
a degree of concentration of the acid, with which a Daniell 
element furnishes the same tension, whether the CuS 0 4 be con¬ 
centrated or diluted to any extent. The solution in question has 
the specific gravity 1*0011 at 16 0 C., and is compounded of 
750 com. H 2 0 and 100 ccm. dilute II 2 S 0 4 of sp. gr. 1*007. 
Herr Kittler compares the action of his “ normal element ” with 
that of other practical units. 

In a recent paper to the Vienna Academy {Wied. Ann., 13, 
1882), Prof. Stephan describes an investigation of the mag ietie 
screening action {Schirmwirkung) of iron (which is exemplified 
in Thomson’s marine galvanometer and the Gramme machine). 
His experiments were made with hollow iron cylinders and iron 
rings, and were of three kinds, viz. deflection, oscillation, and 
induction. 

The sound-vibrations of solid bodies (glass cylinders) in contact 
with liquids has been lately studied by Herr Auerbach ( Wied. 
Ann., No. 13, 1882). He finds that the geometrical lowering of 
tone, represented by the ratio of the vibration number (« 0 ) of the 
empty vessel to that of the same vessel filled with water {n), is 
smaller the higher the tone of the empty vessel, and greater the 
narrower the vessel. The arithmetical lowering of tone (repre¬ 
sented by {n^ - n)n 0 ) in a ves el of mean pitch, is inversely pro¬ 
portional to the square roDtof the vibration-number of the empty 
glass, and (approximately) to that of the number of wave-lengths 
which the sound of the empty vessel traverses from the wall to 
the axi-. In glasses of different width it is (approximately) 
inversely proportional to the square root of the width. 'I he 
specific lowering of tone of a liquid depends primarily on the 
density, and is greater, the greater this is, though it does not 
increase so quickly; next, on the compressibility, being greater 
the smaller this is. 


AN INQUIRY INTO THE DEGREE OF SOLU¬ 
BILITY REQUISITE IN MANURES, WITH 
SPECIAL REFERENCE TO PRECIPITATED 
CALCIC AND MAGNESIC PHOSPHATES 


COME remarkable field trial-, recently conducted in Scotland 
by Jamieson and others, have tended to raise serious doubts 
concerning the correctness of the high relative values, hitherto 
assigned by chemists to dissolved phosphates, commonly termed 
super-phosphate^, for manurial purposes. We propose, there¬ 
fore, to examine briefly the action of phosphates in the soil; the 
conditions under which they become available for the nutrition 
of plants, and the degree of solubility which, considering these 
facts, would appear to be most adva tageous fot the purposes of 
the agriculturist. We hope to be able to show the great value 
of precipitated calcic and magnesic phosphates as manure- 
ingredients, and to assign some reasons for the comparative 
neglect which the salts of magnesia have hitherto received from 
agricultural chemists. 

The careful and elaborate series of experiments undertaken by 
Dr. Voelcker respecting the “solubility of phosphatic mate¬ 
rials ” may be said to constitute the basis of our present inquiry, 
as the behaviour of phosphates in water is perhaps the readiest 
test of their activity as manures. Dr. Voelcker ascertained that 
one gallon of distilled water will di solve the fallowing amount 
of calcic phosphates, derived from the sources quoted :— 


Estremadura phosphorite. .. 

Norwegian apatite . 

Coprolites (mean of Suffolk and Cambridge¬ 
shire) . 

Monk’s Island phosphate . 

Pure bone ash (from very hard bone) . 

Pure tribasic phosphate of lime, precipitated, 

burnt and finely ground . 

Guano . 

Pure tribasic phosphate, precipitated and 
stilt moist . 


Per gallon. 
o*io grains, 
°‘44 » 

0*62 ,, 

1 *00 ,, 

1*18 ,, 

2-20 „ 

2*52 „ 

5-56 „ 


The general deductions arrived at from these experiments, 
made about fifteen years ago, were that trie phosphates in 
coprolites, apatite, and other phosphatic minerals were very little 
acted upon by water, and that “ for agricultural purposes phos¬ 
phatic minerals, as well as bone ash, should be treated with a 
quantity of sulphuric acid sufficient to convert the whole of the 
insoluble pho$]:)hates, therein contained, as completely as possible 
into soluble combinations. It is a waste of goxl raw materials 
to leave much of the insoluble phosphates unacted upon by 
acid.” Broadly speaking, the above may be said to constitute 
the creed of the agricultural chemist at the present day, and the 
farmer buys his manure at a relatively high price, per unit of 
soluble phosphate. 

On ap lying manures containing dissolved phosphates to the 
soil, nearly the whole of the phosphoric acid is at once neut¬ 
ralised by the various salts present therein, be they lime, 
alumina, or iron, and the chemist assures us that the superior 
estimation in which soluble salts are held arises from the 
property possessed by these salts of becoming rapidly diffused 
through the soil and precipitated therein, in an extremely fine 
state of sub-division. Voelcker, in some recent obs ervations on 
this question, lays down certain propositions which are thus set 
forth in the abstract of the Journal of the Chemical Society, 
vol. xi. (1881) p. 640. These appear to us to state very clearly 
and briefly the accepted theories respecting the action of phos¬ 
phates in manure. 

1. Phosphates are not readily taken up by plants in a soluble 
form, but must be returned to an insoluble cond ti m before they 
yield their useful properties. 

2. The efficacy of insoluble calcium phosphate corresponds 
with the minuteness of division in which it is found in a 
manure. 

3. The finer the paiticles in a phosphatic material, the easier 
it is diss dved in water, a id the more energetic its action as a 
manu’e. Coarsely-ground coj)rolites and other minerals are less 
useful than the same materials in fine powder. 

4. Calcium phosphate in porous soft bones is more soluble 
and energetic than in hard bones, and is more available in bone 
meal than in crushed bones. 

5. Calcium phosphate in crystallised mineral phosphates— 
Norwegian, Canadian, and Spanish apatites, for example—is less 
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